Aim: The aim of the literary overview was to search quantitative research studies focusing on screening for postoperative patient delirium by nurses with the aid of measurement tools; and, afterwards, to compare the tools used with respect to their psychometric characteristics and use in clinical nursing practice. Design: Overview studyliterary review. Methods: Electronic databases were searched for relevant documents (i.e., Web of Science, SCOPUS, Science Direct, and Summon Discovery Tool), from the period 1990-2017. Key words used for databases were: postoperative delirium, screening, tool, validity, reliability, psychometric characteristic, and nursing, combined with Boolean operators. Results: A total of 253 documents were identified. Based on the chosen selection criteria, eight studies dealing with screening of postoperative delirium were included in the analysis and overview. The following measurement tools were used in the studies: the Confusion Assessment Method for Intensive Care Units -CAM-ICU, the Nursing Delirium Screening Scale -Nu-DESC, the NEECHAM Confusion Scale, the Delirium Observation Screening Scale -DOSS, and the Intensive Care Delirium Screening Checklist -ICDSC. The tool with the optimum psychometric characteristics for detection of postoperative delirium is the CAM-ICU tool. Conclusion: The results of the studies analysed indicate the importance of the implementation of a relevant tool for screening of postoperative delirium. It is essential to examine the psychometric characteristics and usability of screening tools in Slovak clinical practice.
Introduction
Postoperative delirium is a common complication of surgical treatment. It can have a negative impact on the condition of patients and on their postoperative treatment and rehabilitation, and may prolong hospitalization, and increase mortality (Grover, Kate, 2012; Mitášová et al., 2012; Winter, Steurer, Dullenkopf, 2015; Poikajärvi et al., 2017) . A protracted and untreated delirious condition worsens patient prognosis, and is a risk factor for violent and suicidal behaviour, irreversible decrease of functional abilities, and institutionalization of patients. It can result in dementia or other organic brain syndromes and, in extreme cases, even death (Zmeková, 2003) . From a pathological view, delirium is related to a generalized disruption of oxidative mechanisms, and disruption of energetic metabolism and the innerbody environment (ionic imbalance, osmolarity, Corresponding author: Mária Balková, Department of Nursing, Jessenius Faculty of Medicine in Martin, Commenius University in Bratislava, Malá Hora 5, Martin, Slovakia; email: mbalkova@jfmed.uniba.sk acid-base balance, and disruption of synthesis of substances necessary for structural and functional brain integrity). With regard to neurotransmitter imbalances, it is associated with cholinergic deficit and increase in dopaminergic activity (Doubek, Jirák, 2013) . Typical clinical symptoms of delirium are acute confusion with simultaneous occurrence of disturbance of consciousness, attention, perception, thinking, memory, psychomotor behaviour, emotivity, and the sleep-wake cycle. Decreased tenacity and attention shifting, hypoprosexia, and increased suggestibility are manifested. Thinking is either accelerated or slowed, fragmented, incoherent and disorganized; patients have transient bizarre delusions, erroneous identifications, illusions, and hallucinations. The main somatic symptoms of delirium include neurological symptomstremor, ataxia, dysarthria, dysgraphia, agnosia, aphasia, or, in some cases, epileptic seizures. There are frequent symptoms of vegetative dysfunctions such as increase in body temperature, sweating, tachycardia, fluctuating blood pressure, tachypnoea, nausea, vomiting, diarrhoea and others (Praško, Suchý, Kubínek, 2011; Doubek, Jirák, 2013) . Based on clinical symptoms we can specify three subtypes of delirium: hyperactive, hypoactive, and combined (Jirák, 2005; Uhrová, Klempíř, 2011) . Delirium isan etiologically nonspecific global cerebral dysfunction, alleviated by treatment involving induction of systemic or toxic noxas (Zmeková, 2003) . Brooks et al. (2014) state that according to several studies, postoperative delirium results in a combination of predisposing and precipitating factors. Predisposing factors involve older age of patients, alcohol abuse, dependence on addictive substances, comorbidity and impaired cognition (present in preoperative condition), depression, unsatisfactory preoperative nutritional and functional condition, hypoxia, and abnormal levels of glycaemia.
Precipitating factors involve medication, physical limitations, sedation, analgesia, postoperative pain, prolonged rest on bed, and sleep deprivation. Precipitating risk factors can often be influenced, and represent an area in which interventions aimed at prevention and management of postoperative delirium could be most effective (Brooks et al., 2014) . For continuous monitoring of patients, it is necessary to identify those with high risk of delirium, and perform preventive interventions to reduce delirium in advance (van den Boogaard, Pickkers, Schoonhoven, 2010). Since the causes of delirium are multifactorial and risk factors variable, it is difficult to predict which patients will develop postoperative delirium (Brooks, 2014) . According to Harroche, St-Louis, Gagnon (2014) , screening of delirium in practice is conducted subjectively, without using validated tools, despite the fact that screening and early treatment of delirium can prevent many complications, and significantly reduce patient morbidity (Harroche, St-Louis, Gagnon, 2014) . For assessment of postoperative delirium, there are several validated tools for delirium screening and diagnosis, or for the gaging of its severity (Wofford, Vacchiano, 2011; Grover, Kate, 2012) . Since delirium occurs in a wide range of medical institutions, it is not always possible for it to be assessed by a psychiatric specialist. Therefore, many validated screening tools are designed for use by medical staff without psychiatric training (Grover, Kate, 2012) . Data selected by measurement tools support systematic communication regarding patient condition to different care providers, contribute to the planning of care and management of treatment, determine whether the involvement of particular members of an interdisciplinary team is required, are an impulse for further targeted assessment, and can be used for comparison of care results achieved (Bóriková, 2015) . Despite its current importance and severity, postoperative delirium is still an underestimated entity, and its early and systematic detection is absent in current Slovak nursing practice.
Aim
The aim of the literary overview was to search for quantitative research studies focusing on screening for postoperative delirium performed by nurses with the help of measurement tools; and, afterwards, to compare the tools used regarding their psychometric characteristics and use in clinical nursing practice.
Methods

Design
A literary review.
Eligibility criteria
To achieve the aims, the analysis consisted of quantitative studies (based on the selection criteria) focusing on the screening of postoperative delirium by measurement tools, with defined psychometric qualities. Recommendations for nursing practice were included. Further conditions required that the full text of the study be published in a scientific peer-reviewed journal, and that publications used in the study be from the defined period: 1990-2017, due to the introduction of the Confusion Assessment Method tool -CAM (Inouye et al., 1990 ) as a new method for delirium detection in this period. The analysis excluded qualitative studies, studies of a literary review type, overview articles, abstracts, studies not defined clearly, theoretical articles, and ethical debates.
Sources
Electronic databases available to Comenius University were used (i.e.: Web of Science, SCOPUS, Science Direct, and the Summon Discovery Tool).
Search
To search for relevant documents, mentioned electronic databases were used in the period 1990-2017. Key words used for databases were: postoperative delirium, screening, tool, validity, reliability, psychometric characteristic, and nursing, combined with Boolean operators OR and AND.
Study selection
A total of 253 records were identified. After the selection process, eight studies were included in the analysis and overview. The following were excluded: studies with unclearly defined measurement tools for postoperative delirium screening, or an undefined sample of respondents; studies of patients with types of delirium other than postoperativee.g., delirium tremens, delirium in patients with dementia, and delirium in patients in palliative care; studies with samples of patients under 18; or studies lacking recommendations for the use of tools for nursing practice. Also excluded were studies in which the psychometric qualities of the tools were absent. The process of study selection can be found in Figure 1 .
Data analysis
Quantitative research studies focusing on screening for postoperative delirium performed by nurses were analysed with accent to their psychometric characteristics and use in clinical nursing practice.
Figure 1 Procedure and results of selection processflow diagram
Results
Measurement tools for the assessment of various aspects of delirium, such as severity and diagnostics, and the assessment of cognitive or motor symptoms of delirium have been examined in many studies. In the present study, we focused on screening tools that can be used for delirium detection in the postoperative period, and their implementation in clinical nursing practice. In the studies found dealing with screening of postoperative delirium, the following measurement tools were used: the Confusion Assessment Method for Intensive Care Units -CAM-ICU (Ely et al., 2001a) , the Confusion Assessment Method -CAM (Inouye et al., 1990) , the Nursing Delirium Screening Scale -Nu-DESC (Gaudreau et al., 2005) , the NEECHAM Confusion Scale (Neelon et al., 1996) , and the Intensive Care Delirium Screening Checklist -ICDSC (Bergeron et al., 2001 ). An overview of cited studies matching the selection criteria is presented in Table 1 . Neufeld et al. (2013) compared use of the CAM-ICU and Nu-DESC screening tools with a standard neuropsychiatric examination performed by a medical specialist in psychiatry. Participants in the study were patients aged 70 and above (n = 91) placed in a postoperative unit in the immediate postoperative period, and, afterwards, daily during their hospitalization. The CAM-ICU and Nu-DESC used in the study demonstrated very low sensitivity and high specificity compared with a psychiatric examination focused on delirium screening. The authors therefore give precedence to psychiatric examinations for delirium screening, and do not consider CAM-ICU and Nu-DESC tools to be (Brooks et al., 2014) . Ely et al. (2001a) published a prospective cohort study focusing on validation of the CAM-ICU tool. Patients (n = 38) in intensive care units were assessed by two nurses and an intensive care specialist by means of the tool, and, in addition, they were examined by a neuropsychiatric specialist. The authors draw attention to the outstanding reliability and validity of the CAM-ICU, and the possibility of its use for patients on artificial ventilation. The study demonstrated high interrater reliability in the assessment performed by the intensive care specialist and two intensive care nurses (κ = 0.84, 0.89 and 0.95). CAM-ICU sensitivity oscillated between 95% and 100% compared with a reference standard (neuropsychiatric examination). The specificity of the tool was superior (between 89% and 93%). In the authors' evaluation, the CAM-ICU tool is fast, valid, and reliable for the assessment of delirium in intensive care units, and also suitable for clinical and research purposes (Ely et al., 2001a) . Roberts et al. (2005) describe the usage of the ICDSC tool in selected intensive care units. Patients involved in the study (n = 185) were assessed by this tool at intervals of 12 hours in two periods. The authors conclude that the tool is effective and easy to use in clinical practice (Roberts et al., 2005) . Lingehall et al. (2012) tested usage of Nu-DESC for cardiac surgical patients (n = 142). The patients were assessed by means of the Nu-DESC, while the Mini Mental Test Examination, and the Organic Brains Syndrome Scale were used as comparative tools. The authors demonstrated the ease with which the Nu-DESC could be incorporated into clinical practice, and its high sensitivity in the detection of hyperactive delirium. However, due to its low sensitivity in the detection of hypoactive delirium, they recommend combining the Nu-DESC with cognitive testing of patients, in order to reliably identify this form of delirium (Lingehall et al., 2012) . Winter, Steurer, Dullenkopf (2015) also conducted a study on the use of the Nu-DESC, in which the respondents were patients hospitalised in postoperative units (n = 1,000) in general surgery, orthopaedics, gynaecology, and urology. Their study showed the ease of use of the Nu-DESC. According to the authors, the study had limitations that may have affected its results: i.e., a low delirium incidence in the research sample, due to the low age of the patients (57.3 SD ± 18.1) and their relatively good state of health (Winter, Steurer, Dullenkopf, 2015 ).
Discussion
The most tested and globally most recommended tool for the screening of postoperative delirium is the Confusion Assessment Method-Intensive Care Unit -CAM-ICU. It is believed to be the standardized tool most commonly used by specialists from a nonpsychiatric environment for delirium detection (Mitášová et al., 2010) . The CAM-ICU was adapted by Ely et al. (2001a) from The Confusion Assessment Method (CAM) for delirium detection by specialists without specific training in psychiatry. The tool assesses presence, severity, and oscillation of nine delirium symptoms: acute start, inattention, disorganized thinking, altered conscience, disorientation, memory disorders, perception disorders, psychomotor agitation or retardation, and disorders of the sleep-wake cycle (Inouye et al., 1990; Ely et al., 2001a) . Assessment of delirium in a patient by means of the CAM-ICU (in contrast to the CAM) involves two steps (Ely et al., 2001a) . The first is the assessment of sedation and agitation level by means of The Richmond Agitation and Sedation Scale -RASS (Sessler et al., 2002) , which can affect the result of the CAM-ICU. If, after RASS administration, the result is higher than a score of -4, the second steptesting a patient by means of the CAM-ICUproceeds. The tool has been translated and validated in several languages, e.g., German, Spanish, Portuguese, Korean, and Czech (Gusmao-Flores et al., 2012) . The CAM-ICU tool has not yet been validated in Slovakia and the Czech Republic. However, the CAM tool has been researched by Vörösová (2010) in both countries. From her findings, she concludes that the CAM is a valid screening tool for fast delirium diagnostics, and also for diagnostics of nursing diagnosis of Acute Confusion in clinical practice (Vörösová, 2010) . Brooks et al. (2014) point to the advantages of the CAM-ICU tool, such as, early detection of delirium, and its significant facilitation of early detection of postoperative delirium (Brooks et al., 2014) . Friedman et al. (2008) emphasize the advantage of early delirium detection, relative time efficiency, and ease of use by medical staff without specific training in psychiatry (Friedman et al., 2008) . Jung et al. (2013) state that early delirium detection and adequate intervention are crucial for management of delirium, as well as for patient safety. Delirium can also cause stress or trauma in hospitalized patients, such as injuries resulting from falls, and extubation or disconnection from a machine or therapeutic device (Jung et al., 2013) . Ely et al. (2001a) stress the effectiveness of the CM-ICU tool for clinical as well as research purposes.
The advantage and uniqueness of this tool is that it can be used for patients on artificial ventilation, as confirmed by another study by Ely et al. (2001b) focusing on delirium screening in mechanically ventilated patients. They demonstrate the outstanding reliability and validity of the CAM-ICU, and consider it a reliable tool for delirium diagnostics in intensive care units (Ely et al., 2001a; Ely et al., 2001b) . Nishimura et al. (2016) point out the excellent interrater reliability of the CAM-ICU, but note its lower sensitivity in comparison with the ICDSC tool. Mitášová et al. (2010) similarly state that ICDSC has high sensitivity but lower specificity when compared with the CAM-ICU. Nishimura et al. (2016) therefore favour use of the ICDSC in the population of cardiac surgery patients (Mitášová et al., 2010; Nishimura et al., 2016) . The ICDSC tool, created and validated by Bergeron (2001) , involves eight items related to aspects of patient behaviour over the previous 24 days, and is based on criteria for delirium diagnostics according to the DSM IVthe Diagnostic and Statistical Manual of Mental Disorders, 4th Edition, Text Revision (Bergeron et al., 2001; Gusmao-Flores et al., 2012) . A different view is expressed by Plaschke et al. (2008) , who point out the high accordance between these tools (κ ≐ 0.80), and consider both to be useful for practice (Plaschke et al., 2008) . The lower sensitivity of the CAM-ICU is noted by Neufeld et al. (2013) who examined the sensitivity and specificity of both the CAM-ICU and Nu-DESC. The Nu-DESC screening tool was created by a work group for Gaudreau et al. (2005) . It is a scale of five items focusing on assessment of disorientation, inappropriate behaviour, inappropriate communication, hallucination, and psychometric retardation. The tool has been created and designed in a way that enables clinical observation of a patient by a nurse during routine nursing care (Gaudreau et al., 2005) . Neufeld et al. (2013) do not consider use of the CAM-ICU and Nu-DESC tools effective for routine screening of postoperative delirium due to their low sensitivity in comparison to a psychiatric examination. They recommend a neuropsychiatric examination of patients for this screening. However, van den Boogaard, Pickkers, Schoonhoven (2010) suggest that standard diagnosis of delirium by means of psychiatric examination is difficult to perform in clinical practice, especially in intensive care units, due to the fluctuating nature of delirium, as well as the fact that delirium symptoms typically appear in the evening hours (sundown syndrome) when the presence of a psychiatrist in a medical facility is not guaranteed (van den Boogaard, Pickkers, Schoonhoven, 2010). For these reasons, nurses play a key role in patient observation, symptom identification, and communication of delirium symptoms to a doctor (Poikajärvi et al., 2017) . However, several authors state that doctors and nurses are often insufficiently capable of identifying delirium, especially in hypoactive form, leading to its underdiagnosis (Inouye et al., 1990; van den Boogaard, Pickkers, Schoonhoven, 2010; Harroche, St-Louis, Gagnon, 2014) . According to Inouye et al. (1990) , the main cause of this situation is the insufficient use of a relevant tool for delirium assessment (Inouye et al., 1990) . Another tool recommended for the identification of postoperative delirium by nurses, is the NEECHAM Confusion Scale, according to Poikajärvi et al. (2017) . However, they point out that administration of the tool is time-consuming, which is a serious limitation on its routine use. The NEECHAM assesses patients' behaviour during care provision. It involves three subscales focusing on assessment of cognitive processes, behaviour, and objectivization of physiological processes (Neelon et al., 1996; Poikajärvi et al., 2017) . Use of this tool for nursing diagnosis of Acute Confusion was also examined in Slovak nursing practice by Vörösová (2007) . Despite serious limitations to our overview study, which was based solely on searching full-text studies in databases available to Comenius University in Bratislava, our findings were similar to those of other authors -Grover, Kate (2012), Gusmao-Floreset al. (2012) , De, Wand (2015) who describe the importance of the use of measurement tools for the screening of postoperative delirium, particularly the CAM-ICU, ICDSC, Nu-DESC, and NEECHAM, regarding subsequent optimum management of patients (Grover, Kate, 2012; Gusmao-Floreset al., 2012; De, Wand, 2015) .
Conclusions
The results of the studies analysed demonstrate the importance of implementation of a relevant tool for the screening of postoperative delirium. Following our analysis, the CAM-ICU tool is most highly recommended for the detection of postoperative delirium. Administration of the tool is time-efficient, and it is also easy for nurses to use even without psychiatric specialization. The CAM-ICU also has optimum psychometric characteristics. Since in Slovak clinical practice the use of screening tools for early and systematic detection of postoperative delirium are lacking, it is essential to examine the psychometric characteristics and usability of screening tools for postoperative delirium for their implementation into practice.
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